To maximize scarce intervention dollars, pediatricians and other adolescent health professionals must position health promotion efforts in mediums that most effectively reach youth. This may be especially true in resource-limited settings where access to primary health care and medications is limited. To improve the efficiency and impact of disease prevention and health promotion efforts in resource-limited settings, we examine sources of health information cited by adolescents in Mbarara Uganda. Participants in the Uganda Media and You survey were students aged 12-18 (n 5 500) randomly identified in five secondary schools in Mbarara municipality, Uganda. Ninety-three percent of eligible and invited youth completed the cross-sectional, penciland-paper survey. Four in five adolescents (81%) indicated they turned to parents, teachers, and other adults while around half read a book/went to the library (56%) or turned to siblings and friends (50%) for information about health and disease. More than one in three (38%) indicated that they used the computer and Internet to search for health information. Older versus younger respondents tended to rely upon siblings and friends for all types of health questions. On the other hand, younger versus older youth were significantly more likely to turn to parents, teachers, and other adults for their questions about sexual health. Adults may be an important component of effective disease prevention and health promotion campaigns. Multiple delivery methods may be especially effective for reaching older adolescents. Technology also may be an important health promotion tool in resource-limited settings.
Introduction
Adolescence is a critical time for disease prevention and health promotion efforts in order to reduce the impact of various somatic diseases (e.g. sexually transmitted diseases [1] ) and mental disorders (e.g. depression [2] ) that increase in incidence during this developmental period. Early prevention efforts also are critically important to reduce the impact of diseases and disorders that become more common in young adulthood (e.g. alcohol use disorder [3] ). With strong competition for research moneys, pediatricians and other adolescent health professionals must maximize the impact of health promotion dollars by ensuring that the delivery method is able to reach as many young people in the target population as possible. This may be especially true in resource-limited countries where access to primary health care and medications may be the most scarce [4] .
Identifying the most effective delivery method for an intervention is an important although often ignored component of the program's success [5] . In a community-based health education campaign in rural Uganda, Mitchell et al. [5] examined the relative effectiveness of four different delivery methods in an human immunodeficiency virus/acquired immunodeficiency syndrome (HIV/AIDS) intervention: video, plays, leaflets and community educators. Although more than eight in 10 community members surveyed had seen at least one video or play, the intended messages were not always the ones remembered by the target audience. Eight in 10 also said they had seen the leaflets, but fewer had actually read them. Community educators were rated as knowledgeable and trustworthy, but the educators tended to avoid people who were rich and educated. None of the four methods were able to achieve both high saturation and long-term retention levels of intervention messages. The authors conclude that a multimethod approach utilizing several delivery methods may be most effective in reaching the greatest number of people, especially adolescents. Findings highlight the challenge of identifying delivery methods that reach a large number of people and convey health messages in a meaningful way. More importantly, understanding where adolescents typically turn to for information in the absence of direct intervention will help identify where young people already 'are' when looking for health information and provide clues for cost-effective delivery methods.
Little information is available about the health information-seeking behavior of adolescents in resource-limited countries. In the United States, Rideout et al. [6] report that 85% of young people between the ages of 15 and 24 years trust health information from doctors and 68% trust information from parents 'a lot'. One in three trusts information from siblings and newspapers, while less than one in five trusts information from friends or the Internet 'a lot'. Evidence suggests however that the preferred source of health information may not be the actual source people turn to as a first-line source of inquiry [7] . Among adolescents in resource-rich settings, the Internet seems to be a common source of health information [8] . One in four young people between the ages of 12 and 19 years in the United States are estimated to have searched for health information on the Internet in the previous year [9] , and the Internet is cited as the primary source of health care information for many adolescents [10] . How these results translate to secondary school-aged adolescents living in resource-limited settings is unclear.
To improve the efficiency and impact of disease prevention and health promotion efforts in resourcelimited settings, the aim of this study is to examine sources of health information reported by secondary school students in Mbarara Uganda. Data are from the Uganda Media and You survey, a cross-sectional survey of adolescents living in Mbarara conducted to better understand the intersection between technology use and health in this population.
Methods

Subjects
Participants in the Uganda Media and You survey were randomly selected from five secondary schools in Mbarara, the sixth largest municipality in Uganda. Mbarara is ;250 km southwest of Kampala. The municipality has a population of 69 000 (based upon the 2002 census) and is the sixth largest urban center in Uganda [11] . Although the greater Mbarara district is the second most populous district in Uganda, it is in the bottom half of districts in terms of population density. Mbarara municipality is therefore best described as serving mainly a rural population in sub-Saharan Africa.
Access to education in Mbarara is mixed. Mbarara University of Science and Technology is the 18th largest of Uganda's 53 tertiary institutions [11] . Data indicate, however, that Mbarara district's 2004 net secondary enrollment rate is slightly lower than the national average (11.3 versus 14.6%) [11] . The data sampling frame for the current survey included five Mbarara secondary schools chosen to be representative of the different secondary schools in Ugandan municipalities in terms of size, private vs public governance and sex-mix. Three of the five participating schools were public (government sponsored), one was Catholic and the other Muslim.
Two of the five schools were all-boys schools, one was an all-girls school and two were mixed-sex. All adolescents in grades Secondary 1 though Secondary 4 (roughly equivalent of Grades 8-11 in the United States) were eligible (n = 3630).
The study was introduced to all students during a general assembly by their respective principals. A sample size of 100 participants per school was targeted. Participants were identified using a list of random numbers applied to the school rosters supplied by the headmasters. Research personnel provided a list of selected students to the principal who then distributed it to the teachers of each class to inform selected students to attend a group discussion with research personnel. At break time, research personnel met with the group of students invited to participate. The study was described and assent forms were distributed to students to return signed at the time of the survey. Surveys were conducted after school following a group discussion of the assent form. Surveys were administered by research assistants and the project director in the general assembly halls and in the absence of the teachers and school administrators.
In total, 100% of adolescents invited to participate at three of the schools agreed to participate. At the remaining two schools (one Catholic, the other public), 13 and 25 students were, respectively, absent at the briefing. They were replaced with the next students on the randomly sorted lists; all additional 38 adolescents approached agreed to participate. Because it is possible that one's absence was a passive refusal to participate, the 38 students are included in the response rate. In total, 93% of those eligible and invited (N = 538), participated in the survey for a final sample size of 500 students. We believe that our high response rate is due to multinational efforts to increase access to HIV antiretroviral therapy that have created a climate where people are eager to participate in international research as a way to contribute to the efforts. To avoid coercion, students were informed they had the choice to participate or not, and that non-participation would not affect their school standing.
On average, surveys were completed in 45 min. According to the recommendations of the Mbarara University Institution Ethical Review Committee, which provided Institutional Review Board approval, adult informed consent was obtained from the school headmasters. All student participants provided written informed assent.
Measures
To understand where young people sought out information about health and well being, three survey questions were asked: (i) When you need more information about health and disease, how do you find it; (ii) When you need more information about sexual health, like having your period or 'wet dreams', how do you find it? and (iii) When you need more information about HIV and AIDS, how do you find it?. Additionally, respondents were asked about specific health topics that they would search for given a hypothetical scenario that Internet access was free.
Participants reported their sex and age, which was categorized into two groups based upon indications of non-linearity: 12-to 14-year olds and 15-to 18-year olds. Respondents additionally reported whether their mother or father attended or graduated from university as well as their self-appraised likelihood of finishing secondary school.
Statistical methods
Descriptive data were explored to better understand sources of health information among adolescents. Logistic regression was then used to estimate the odds of health information-seeking behaviors related to sex, age and parent education while adjusting for underlying differences in school attended (i.e. male: female ratio, school size, private versus public) and demographic characteristics, respectively (i.e. sex, age, self-appraised likelihood of finishing school, mother's highest education and father's highest education).
Results
As reported previously [12] , 61% of Uganda Media and You survey respondents were male Health information seeking among Mbararan adolescents with an average age of 15.6 years (SD = 1.5, range = 12-18). Forty-one percent indicated they would definitely finish secondary school. Just over half of fathers (44%) and one-third of mothers (29%) had reportedly attended or graduated from university.
Sources of health information
Respondents were asked when they needed more information about health and disease, how they found it. As shown in Table I , four in five adolescents (81%) indicated they turned to parents, teachers, and other adults and more than one in three (38%) indicated that they used the computer and Internet to search for health information. When young people needed more information about sexual health including sensitive and potentially embarrassing topics, as well as information about HIV/AIDS, a similar distribution of sources was noted. As shown in Fig. 1 , 14% of youth had looked for health and disease information using all four sources, as did 13% when looking for information about HIV/AIDS and 6% when looking for information about sexual health. As shown in Table II , the greatest percentage of youth reporting all four sources of health information is found within youth who report using computers and the Internet compared to the other three sources. Alternatively, the greatest percentage of youth reporting using only one source is found within those who go to parents, teachers, and other adults for health information. Findings were consistent for all three types of health information assessed.
Differences in health information-seeking behavior by age, sex and parental education
Age significantly discriminated between all sources of sexual health, with older youth twice as likely to endorse all sources except for adults (Table III). Similar trends were noted for information sources about health and disease although no significant differences were noted for most information sources about HIV/AIDS. In contrast, little differences in health information-seeking behavior were noted either by sex or parental education (Table IV) .
If the Internet were free
To illuminate the potential for technology as a health information resource, youth were asked to indicate the types of information they would search for if the Internet were free to use. The majority of adolescents reported that they would search for information about HIV/AIDS (66%), while one in four (24%) also reported they would searched for information about alcohol and drug issues online, and 16% would search for information on depression and suicide.
Discussion
Eighty percent of secondary school respondents in the Uganda Media and You survey report relying upon parents, teachers, and other adults when they need more information about health and disease, sexual health and HIV/AIDS. None of the other three sources examined rival this influence. In comparison, around one in two youth report looking in books or going to the library to find more information about their health questions. Similarly, siblings and friends are relied upon as a source of information about half of the time. Around two in five youth report also using the computer or Internet for questions related to health and diseases as well as HIV/AIDS, although half as many use technology to answer sexual health questions. Fig. 1 . Number of resources solicited by type of health information sought (n = 500). Percentages sum down the column for each source of health information within each health topic, and reflect the distribution of number of different sources among youth reporting using that specific source. For example, among youth reporting using books/library for information about health and disease, 11% report using only that source for health information.
Adults as an efficient and influential delivery method of health information for youth
With eight out of 10 respondents reportedly asking a parent, teacher, or other adult their health-related questions, perhaps the greatest impact pediatricians and other adolescent health professionals in resource-limited settings might have in preventing and promoting early intervention of disease among adolescents is ensuring that caregivers and other trusted adults in the community are properly informed about effective disease prevention. By doing so, not only we are adopting resources commonly used by our target audience but also we are addressing HIV preventive knowledge deficits that may be common among adults [13] . This is especially important given that the greatest percentage of youth reporting using only one source for health information is found among those relying on parents, teachers, and other adults. Thus, when children turn to adults for information about health and disease, we need to be confident that children are receiving accurate information. As an example of such a program, Muyinda et al. [14, 15] designed a sexual health campaign using 'modern' sengas. A father's sister (senga) is a traditional source of information about sexual behavior for adolescent females in rural Uganda. The authors integrated this concept into a 12-month intervention aimed at reducing HIV risk behaviors among adolescent women. Peer-nominated women in the community were trained to become sengas. Adolescent women then were encouraged to visit them for questions they had about sexual health matters. Although the intervention was targeted to adolescent girls, adolescent boys represented 12% of the senga visits, adult women represented 38% and adult men 5% of the visits. At the study end, adolescent women in the two intervention villages demonstrated greater change in HIV/AIDS knowledge, stronger sexual communication skills and consistent use of condoms as compared with those in the control village. Prevalence rates of sexually transmitted diseases (STDs) also decreased in intervention villages. This type of program may therefore be effective in reaching both proximal and secondary health promotion targets. The need for similarly innovative interventions that integrate adults as health information resources for adolescents is supported by the current findings.
The number of sources used based upon the health topic of interest
The majority of adolescents report relying upon multiple sources when they need more information about health topics, supporting the conclusion of Mitchell et al. [5] that a multimethod approach utilizing several delivery methods may be most effective in reaching the greatest number of people, especially adolescents. A trend is observed, however, for a fewer number of different resources to be used when seeking answers to sexual health questions as compared with general health and disease and HIV/AIDS specific questions. On one hand, this may be good news, indicating that HIV/AIDS is a topic that youth feel free to seek information about without fear of being stigmatized. On the other hand, this may signal that sexual health questions are perhaps not socially acceptable or are difficult to talk about, leading youth to rely upon fewer sources. Abstinence-only messages are the most frequent theme of adolescent HIV prevention programs in Uganda [16] , suggesting that sexual health and family planning information may not always be a component of HIV programs. KiapiIwa and Hart [17] collected qualitative data in northern Uganda to better understand the sexual health issues of young people. They report that some adolescents who went to health centers to obtain free condoms were told to 'wait until they were older'. Results also suggest that adolescents have knowledge of STDs but are often misinformed about how they are contracted. For example, many adolescents thought that sharing public bathrooms and toilets could spread diseases. These findings are mirrored by those reported by Muyinda et al. [14, 15] in interviews with youth in western Uganda. This suggests that in addition to integrating adults into health promotion efforts, attention also should be paid to addressing potential misperceptions or prejudices that adults bring to the table, especially in the context of sexual health promotion efforts.
Health information seeking based upon demographic characteristics
Health information-seeking resources appear similar for boys and girls, and youth with and without a university-educated parent among otherwise similar secondary school students in Mbarara. These data suggest each of the four delivery methods would likely reach a similar number of secondary school students of both sexes and of different parental education respectively. In contrast, findings reveal many differences in health information-seeking behavior between older and younger youth. Youth between the ages of 12 and 14 years are significantly more likely than youth between the ages of 15 and 18 years to turn to parents, teachers or other adults with questions they have about sexual health. On the other hand, older youth are twice as likely as otherwise similar younger youth to report asking a sibling or friend about general health, sexual health and HIV/ AIDS-related questions they may have. More generally, older youth endorse all sources other than adults to find more information about health and disease, and sexual health to a higher degree than younger youth. This might be reflective of developmental changes during adolescence. The information needs of increasingly exploratory older adolescents are extensive and frequently entail access to a wider range of resources beyond people in their immediate environment [18] . Moreover, As youth grow older, the influence that adults have on adolescents is counterbalanced by the influence of siblings and other resources [18] . These data further argue for the need for multiple delivery methods [5] to acknowledge the varying sources to which young people, especially older adolescents, turn and to increase the likelihood of uptake across various sources within the family and community, which then have the opportunity to cross-infect other sources.
Technology as a health information resource
Computers and the Internet appear to be enhancing rather than replacing other sources of health information among secondary school students in Mbarara. Youth who cite technology as a health information resource are least likely to indicate that this was their only source of information and more frequently indicate that they rely upon all four sources of information for all three types of health issues examined. This pattern is similar to that observed in resource-rich countries, where consumers are using technology to expand and enhance rather than replace their existing sources of health information [9] . Findings also suggest that mental health topics such as drug and alcohol abuse and depression and suicidality may be amenable to technology-based health education efforts targeted to adolescents in resource-limited settings. One in four young people report they would use the Internet to look for information about substance use and mental health issues if access were free. This is similar to findings among current youth Internet users reported by Rideout [6] , suggesting that as Internet access becomes more widely spread, perhaps so too will the search for sensitive adolescent health topics in resource-limited settings. Self-directed online interventions for depression have been developed and evaluated by researchers in Australia [19] and the United States [20] . Use of the Web sites is associated with significant alleviation in symptom severity for some consumers. A sizable minority of Uganda Media and You respondents already rely upon computers and the Internet as a health information resource. Technology-based intervention/prevention Web sites thus may have the potential to reach many adolescents more and more where they are already looking for information about these issues, both in resource-rich and resource-limited settings.
Implications
The current investigation reports health information-seeking behavior among adolescents in a re- [21] [22] [23] , future research should identify personal preferences for health information that drive health-seeking behavior among adolescents in Uganda. Future research also might explore the ways in which youth are exploring the Internet and interpreting the information they find, as well as the accuracy of the health information they are choosing to access. Answers will further help direct efficient health education efforts.
Limitations
Our findings should be assessed within the limitations of the data. The survey was not piloted and the items were not validated by direct observation. The survey was, however, reviewed by researchers in Mbarara who had familiarity with students in the target age group for understandability and applicability. The focus of the survey was to better understand Internet use among adolescents. As such, our measurement of health information resources is somewhat crude and responses were restricted to four options. Future studies should include more specific sources, especially newspapers given the paper-based Straight Talk HIV/AIDS intervention aimed at adolescents available in Uganda. Additional information about how information seeking is linked to other key health behaviors was not included in the current survey. Such information is an important next step in this area of survey research. Our sample is one of the few based upon respondents outside of a major capital in sub-Saharan Africa. Nonetheless, current findings may not be generalizable to populations with less access to educational resources or more rural settings especially those lacking access to the electricity grid.
Conclusions
Data from the Uganda Media and You survey suggest that adults may be the most efficient delivery method of disease prevention and health promotion efforts aimed at adolescents in resource-limited settings. Of the four potential resources examined, parents, teachers, or other adults are the most frequently relied upon source of health information among Mbararan secondary school students. As youth grow older, they are more likely to broaden their sources of information to include siblings or friends, books and the library, and computers and Internet. Multiple delivery methods may be a useful strategy to increase the impact of health messages and ensure receipt of information by older adolescents. New and innovative delivery methods also should be utilized to maximize the reach potential of the health education campaign, including those targeting mental health issues.
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